AMP-activated protein kinase and muscle glucose uptake.
The AMP-activated protein kinase (AMPK) is an enzyme that is activated in situations where there are changes in the cellular energy status such as muscle contraction and hypoxia. AMPK can also be pharmacologically activated by the compound 5-aminoimidazole-4-carboxamide ribonucleoside (AICAR) and the antidiabetic agent metformin. Several studies support the hypothesis that AMPK plays an important role in the stimulation of muscle glucose uptake by these physiological and pharmacological stimuli. In isolated rat muscles, activation of AMPK is associated with increases in glucose uptake through an insulin-independent mechanism. Studies done in rodents have shown that the activation of AMPK by AICAR is accompanied by decreases in blood glucose concentrations, in part due to enhanced muscle glucose uptake. Similar to exercise, AICAR not only directly stimulates glucose uptake into the skeletal muscle, but also enhances insulin sensitivity. The activation of AMPK and associated increases in muscle glucose uptake are affected by factors such as glycogen content, exercise training and fibre type. The effects of AMPK on muscle glucose uptake makes this protein a promising pharmacological target for the treatment of type 2 diabetes.